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Activity sensitivity of midgut o-amylase in larvae of the armyworm|] 
Pseudaletia separata Walker] Lepidoptera[ ] Noctuidae| | 

HUANG Qing-Chun[] ZHUO Jun[] CAO Song[] QIAN Xu-Hong [] Institute of Pesticides and Pharmaceuticals[] 
School of Pharmacy[] East China University of Science and Technology[] Shanghai 200237[] Chinal] 
Abstract[] The effects of different enzymatic buffers] pH value[] chloridion[] and oxadiazolyl pyridazinone on 
the midgut e-amylase activity in 5th-instar 2nd-day larvae of Pseudaletia separata Walker were assayed. The 
results showed that sodium acetate buffet] pH 5.8[] and phosphate buffet] pH 8.0[] were most beneficial to a- 
amylase activity in their buffer series with different pH value[] with the maximal activity as high as 4.49 and 
4.97 U respectively. The activities against 5[] 10[] 20[] 40[] 80 mmol/L chloridion showed first decreasing and 
then increasing in sodium acetate buffer[] pH 5.8[[] whereas they showed only gradually decreasing in 
phosphate buffet] pH 8.0[]. Inhibition of 1.4 mmol/L oxadiazolyl pyridazinone against e-amylase activity was 
as high as 70 percent[] and thereafter gradually decreased with the increase of a-amylase protein. 
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Fig. 1 Activity of P. separata midgut a-amylase 

in relation to pH value 
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Fig. 2 Effect of chloridion concentration on P. separata 
































midgut o-amylase activity in different buffer systems 
2.3. BRE RT aE AE E E G A 
OOHUUUU 3000000000000 
OOMOOUOUOUUUUUUW «000000 


00 364.4 ng] M000 6 200000000 
OOOO 001.4 mmol/L "0000 «00000 
0000000000 00000000 22.78 
nÑDHo0000000 70% 000000 
üuggagagugaugagagggmgauanuuaut 
00000000000 364.4 ng 0 De-D U O O 
0000000000 21.3%0 


2 70 37 

8 e 6 
c 4 o 
So 3 
X 50 45 "E 
$i" ^ii 
prie fS 
gs 30 |? mu 

+= ^ 
X 2 20 J2 $2 
2 8 l $ 
r2 o 
os 10 41 < 

El 

e 0 0 








22.78 45.55 91.1 1822 364.4 
HOMME (ng/ RMR) 


Concentrations of protein (ng/assay) 




















03 000000000000 000 
HeNUUUUUUU 
Fig. 3. Changes of inhibitory activity] 91] of 






































oxadiazolyl pyridazinond] 1.4 mmol/I[] and 
activity of alpha amylasd] +L] corresponding 


to different concentrations of the protein 


3 d 


dODO DO DO DO 00000000 
DODO DO MD OD DD ODO 00000000 
ü:mpuuuuumiuuubitiitutlliutubtl 
O O O CO Ishimoto et al. 19910 00 cD D U 
00000000000 0 00 bis O McGregor 


[J 19600 D 000000 Costelytra zealandica O U 


0000000000000 YU DfTitarenko [] 
Chrispeeld] 200000] O0 RT-PCROUOUOUUOUUO 
O Diabrotica virgifera o- O O O cDNADO O o-L] O 
00000000 0 OPrigent OO 199800 D 0 O O 
HOUOQUQUQOUUOQOD Drosophila virilis | D. 
repleta Y JODIO 000000000000 
0000000 

(D De-D D] D] O DLE] D D] 000 35-000 
D0000 vkrpnatdreattlretedtutlu 
00000000 UTris-HCc1 0 Du OTris-0 O O O 
HOWO0O000 0 OC OD Nagaraju and Abrahaml[] 


192 UD ODO Acta Entomologica Sinica 49 [] 





1995[] Biggs and McGregorl] 1996[] Prigent et al .[] 1998[] 
Valencia et al .[] 2000[] Silva et al .[ 200100 0 O OO 
000000000 pHI EH 2.60 9.500 U 0O 0O 
00 0.140 50.0 mmo/L] D D LI U UI D] UO D D. U 
DODODODO DDD 00000000000 
uuum uuu «00000000 
Dd000000000000 O Valencia [T] 20000] 
0000000 O Hypothenemus hampei 0 O o-U O 
O00000 HOOLD 4.0 ~ 7.0[]Nagaraju [] 
Abrahald 199500 O [] pH 9.5 O Tris-HCI O Tris-[] 
DODODDODOOD DD ODO Antheraea mylitta [ 
DODO0DO DO O 0D 00000000000 
000 «00000000000 p 5.80 00 
(1 D D] ED] DID] pH 8.000 000000000000 
000A pH 8.000 0000000000000 
DODO DO DO DD OD OD 0000000 

DODODo00m0 00000000 -000 
O OO Buonocore et al .[] 1976[] Terra et al.[] 19770 
Baker and Woo[] 1985[TT] Podoler[] Appelbauh] 19710 
00000000L Callosobruchus chinensis 
œD O O O O ONagaraju 0 Abrahah) 199500 O O O O 
DODODOD DO DO DD O0D00000 00 
000000 & 0000000000005 
pdoadpo0 dopo 00000 «000000000 
DODODOD DO DO DO DO DO urbt 
O00) pA5.800 e-D D D 0000000000 
0000000000000 00 pH 8.000 et 
DODODO DO DDD 00000000000 
do d0d0000 «0000000000000 
DOD00000000 

ed ODO DO DO 00000000000 
O O O O Titarenko [] Chrispeele] 200000 O O O DO 
DODODOD 000000000 «00000 
DOMoD00 00000 0000000000 eJ 
Unuiuaumuuuliullul Phaseolus vulgaris Ll 
aALIE] D] HL UO HL ELO. et B 000000000 
O O ET]. Valencia et al. 20000 00000000 
Zabrotes subfasciatus [] O o-U O O O UO Silva et al .0 
2001LT] HH D] E] C] D] E] D] D. D]. O. C] DE 7I O. DI D. CTI 
ügngaagagugagu -0000000000 
000 

goo0000m00000000000 
00'0--000.000000'400000'0 000 
DODODOOD0 DDD OOO DD 0000000 


ooo 00000%0000000000 
000000000 OO Huang et al. 2003000 D 
DODBODOD0O DD 0000000000 el 
DODO DO DO DDD 00000000000 
DOD0000000 
Aduna aaa oa Eo Ena 440 
000000000 soom 00 0 -00000 
000000 0 Nagaraju Abrahah 199500 0 O O 
pnüuunaangaaguagdceuuundtl 


O endoenzyme[T] Prigent 00 19800 O Ca* DK" O 


NOOO 000 «800000000000 
Ba OOOOO0 D. replete a-0 0 0 00000 
üggaggaggagaggaguu 00000000 
ügamammgggmuagaugmaggau -00000 
0000000 0000000000000 
OHOOOUOU00U00O0O 


Kh RAP RAS Fo LB AA RR 
PERRA FY FOS RAR, 


K% X aK (References) 


Baker JE[] Woo SM[] 1985. Purification[] partial characterization and 
postembryonic levels of amylases from Sitophilus oryzae and Sitophilus 
granaries. Arch. Insect Biochem. Physiol .[] 2[] 415 — 428. 

Biggs DR[] McGregor PG[] 1996. Gut pH and amylase and protease activity in 
larvae of the New Zealand grass grub [] Costelytra zealandical] 
Coleopterd] Scarabaeidae[] as a basis for selecting inhibitors. Insect 
Biochem. Mol. Biol .[] 260 69 - 75. 

Buonocore V[] Poerio El] Silano VJ Tomasi M[] 1976. Physical and catalytic 
properties of a-amylase from Tenebrio molitor L. larvae. Biochem. J.[] 
153[] 621 - 625. 

Franco OL[] Rigden DJ[] Melo R[] Grossi-de-Sa MF{] 2002. Plant o-amylase 
inhibitors and their interaction with insect a-amylases structure[] function 
and potential for crop protection. Eur. J. Biochem .[] 269[] 397 - 412. 

Huang QC[] Qian XH[] Song GH[] Cao S[] 2003. The toxic and antifeedant 
activity of 2H-pyridazin-3-one-substituted 1113[M-oxadiazoles against the 
armyworm Pseudaletia separatal] Walkerl] and other insects and mites. 
Pest Manag . Sci .[] 591] 533 — 539. 

Ishimoto M[] Yamada T[] Kaga A[] 1999. Insecticidal activity of an alpha 
amylase inhibitor-like protein resembling a putative precursor of alpha 
amylase inhibitor in the common bean[] Phaseolus vulgaris L. 
Biochimica et Biophysica Acta[] 1 432[] 104 - 112. 

Lowry OH[] Rosebrough NJO Farr AI[] Randall RJO 1951. Protein 
measurement with the Folin phenol reagent. J. Biol. Chem.[] 193[] 
265 - 275. 

Nagaraju JL] Abraham EGO 1995. Purification and characterization of digestive 
amylase from the tasar silkworm[] Antheraea mylitta[] Lepidopteral] 
Satumiidae[]. Comp. Biochem. Physiol .[] 110B[] 201 - 209. 





20 000000000 eNUUUUUUUUUU 193 





Noelting G[] Bernfeld P[] 1948. Sur les enymes amylolytiques. III. La f- 
amylase[] dosage d' activité et contole de l' absence d' a-amylase. Helv. 
Chim. Acta[] 31[] 286 - 290. 

Podoler H[] Appelbaum SW[] 1971. The alpha amylase of beetle[] 
Callosobruchus chinensis. Biochem. J.[] 1210 321 — 325. 

Prigent ST] Matoub M[] Rouland CL] Cariou ML] 1998. Metabolic evolution in 
a-amylases from Drosophila virilis and D. repletall two species with 
different ecological niches. Comp. Biochem. Physiol .[] 119BÚ 407 — 
412. 

Silva CP{] Terra WR[] Xavier-Filho J[] Grossi-de-Sa MF[] Lopes AR[] Pontes 
EGO 1999. Digestion in larvae of Callosobruchus maculates and 
Zabrotes  subfasciatus with a-amylases and 
oligosaccaridases. Insect Biochem. Mol. Biol .[] 29[] 355 — 366. 

Silva CP{] Terra WR[] de Sá MFG[] Samuels RIQ Isejima EMO Bifano TDO 


Almeida JS[] 2001. Induction of digestive a-amylase in larvae of 


emphasis on 


Zabrotes subfasciatus] Coleoptera[] Bruchidae[] in response to ingestion 
of common bean a-amylase inhibitor | . J. Insect Physiol .[] 47[] 1 283 
- 1 290. 

Slansky FJr[] Scriber JM[] 1985. Food consumption and utilization. In[] 
Kerkut GAL Gilbert LI eds. Comprehensive Insect Physiology] 
Biochemistry[] and Pharmacology. Oxford[] Pergamon Press. 87 — 163. 

Stellmach BL] Mitarb UL] von Gottschick WO 1988. Bestimmungsmethoden 


Enzyme für Pharmaziel] Lebensmittelchemie[] Technik] Biochemiel] 
Biologie[] Medizin. Darmstadi[] Steinkopff. 8.0 B.8 0 0 000 00 
ooo. 400000.001M00000000.80 

Terra WRO Ferreira CO 1994. Insect digestive enzymes{] properties{] 
compartmentalization and function. Comp. Biochem. Physiol .[] 109B 

D 100 1-62. 

Terra WR[] Ferriera C[] De Bianchi AG[] 1977. Action patteml] kinetical 
properties electrophoretic studies on an alpha-amylase present in midgut 
homogenates from Rhynchosciara americana|] Diptera[] larvae. Comp. 
Biochem. Physiol .[] 56B[] 201 — 209. 

Timmins WA[] Reynolds SE[] 1992. Aradirachtin inhibits secretion of trypsin 
in midgut of Manduca sexta caterpillars[] reduced growth due to impaired 
protein digestion. Entomol. Exp. Appl.[] 630 47 - 54. 

Titarenko El] Chrispeels M[] 2000. cDNA cloning] biochemical 
characterization and inhibition by plant inhibitors of the o-amylases of 
the Western corn rootworm Diabrotica virgifera virgifera. Insect 
Biochem. Mol. Biol .[] 30[] 979 — 990. 

Valencia AQ] Bustillo AE[] Ossa GEL] Chrispeels MJ[] 2000. a-amylases of the 
coffee berry bore] Hypothenemus hamper[] and their inhibition by two 
plant amylase inhibitors. Insect Biochem. Mol. Biol .[]30[] 207 - 213. 





0000000000 


